The aim of the present study was to use the new model for the type 2 diabetes using high-fat diet (HFD) in combination with low dose of streptozotosin (STZ, 35mg/kg) and investgate the influences of cypermethr in (pesticide) toxicity which attenuated by fenugreek soaked seeds, etiolated sprouts (3 days old) and microgreen (10 days old) semi-modified diet (SMD) on experimental rats. From the obtained results, it can be indicated that the high fat feeding in combination with a low doses of STZ together with cypermthrin ingestion increased blood glucose and LDL-c in the paralled with decreasing rats body weight gain. The treatment by fenugreek etiolated sprouts (10%) semi-modified diet for HFD with STZ as semi-modified diets improved significantly the rats body weight gain (BWG) and lipids profile, while feeding on fenugreek microgreen readjusted significantly blood glucose, BWG, total cholesterol and HDL-c but decreased LDL-c levels. On the other hand, the using of soaked fenugreek seed semi-modified diets increased only BWG but decreased LDL-c. The hyperglycemia increased the total cholesterol content under the treatment with fenugreek microgreen semi-modified diets which showed more pronounced increment in combination with cypermethrin. The accomplished results showed that cypermethrin led to a hyperglycemic activity in HFD/STZ model rats. Soaking fenugreek seeds improved lipid metabolism compared with fenugreek and microgreen which non-toxic in doses given to rats in the present study over 28 days period.
Introduction
Induced diabetic models, of the experimental rats requires relatively high dose of streptozotocin (STZ> 50 mg/kg). Also, the hyperglycemia in these rats following STZ injection is primerly due to the direct pancreatic beta cell destructions and resulting insulin deficiency rather than the consequence of insulin resistance (Shafrir, 2003) . Thus, they depict symptoms and characteristics typical more of human type 1 and type 2 and further are not responsive to the effect of anti-diabetic drugs (Portha et al., 1994 and Singh et al., 2013) .
In contrast, the rats fed with high-fat diets develop obesity, hyper-insullinemia and insulin resistance and not frank hyperglycemia or diabetes, thus limiting the screening of agents on controlling the blood glucose level (Storlien et al., 1986, Srinivasan et al., 2004 and  Abdel-Rahim et al., 2009). Thus the new type 2 diabetic rat mode developed by combining with feeding of high fat diets which produced insulin resistance and low dose of STZ injection. It caused the initial beta cells disfunction and subsequently the frank hyperglycemia (as preferred model) as reported by Srinivasan et al., (2005) . Pyrethroid pesticides such as cypermethrin (CM) in increasingly being used indoor pest control because of their high toxicity to insects and low toxicity to mammals. Cypermethrin (CM) is an important type II pyrethroid pesticide (Verschoyle and Aldrige., 1980) used extensively in pest control in the field. Pyrethroids reported to cause hepatotoxicity(Abdel-Mobdy and Abdel-Rahim, 2015).
Animal studies have indicated that increased liver weight and liver function enzymes activity resulted hepatocellular hypertrophy, congestion and other microscopic changes (Schoenig, 1995; Misra and Sharma, 1997 and Ishmael and Litchfield, 1988 Insulin resistance is often associated with increased triglyceride (TG) and decreased HDL-c concentrations and increased LDL-c practices (Singh et al., 2013).
The aim of the present study was investigated the influences of combination between diabetes, obesity and cypermethrin toxicity as well as evaluated the potentials as beneficial effects of soaked fenugreek seeds, etiolated sprouts and microgreen as semimodified diets on blood glucose and lipid metabolites in normal and diseased intoxicated experimental rats .
Material and Methods
Fenugreek seeds were obtained from Agriculture Research Center, Giza. The seeds were cleaned from all impurities, for boiling soaked seeds (Hulba tea), and for etiolated sprout and microgreen production.
Fenugreek etiolated sprout was done in glass jar methods for 3 days old as reported by Abdallah (2008). While fenugreek microgreens were developed in open field and harvested after 10 days old from seed sowing. Bulk of boiling soaked seeds etiolated sprouts and microgreen were air dried for 3 days according to Dzowela et al. (1995) before crushed into powder for rats diets. Streptozotocin (STZ) was obtained from Biomedical, LLC. Palm oil was obtained from local market and cypermethrin formulation (Cyperco 20 % EC) was obtained from the Central Agriculture Pesticides Laboratory, Agriculture Research Center, Dokki-Giza-Egypt.
Experimental animals and diets:
The present study had been done using 50 male albino Spargue-Dawely rats with weight 14010 g. The rats were provided by the animal house of the Egyptian Organization of Biological Products and Vaccines, Egypt. They were raised in the animal house of Biology Laboratory, Faculty of Agriculture, Cairo University, Egypt. The rats were divided into ten equal groups (5 rats each) and housed individually in stainless steel cages with wire mesh bottom and maintained 252°C, relative humidity of 50-60% and 12/12 h light/dark cycle throughout the experiment for a week for laboratory acclimatization. 45rats fed on high fat diets (HFD) which normal standard diet (AIN 76 diet ) with addition 20% palm oil at the expense of corn oil and corn starch Table (1) ad libilium for the initial week period. After the week of HFD diets, 45 rats were injected intraperiotionally with low dose of STZ (35 mg/kg).
Fenugreek semi-modified diets was prepared by addition of 10% level of boiling soaked, or etiolated sprouts or microgreen powders at the expense of corn starch as the American Institute of Nutrition Formulation ( Ain-76 diets) (Table 1) . 
Experimental design
After the initial week period five groups of rats were oral toxified for 28 days according to European Commission, (1996). The 10 groups were detailed as follows: G1 P0T0 : Normal health control rats fed on control diet . G2 P0T1: HFD/STZ rats fed on HFD diet. G3 P0T2: HFD/STZ rats treated by soaked seeds semi-modified diet G4 P0T3: HFD/STZ rats treated by etiolated sprouts semi-modified diet G5 P0T4: HFD/STZ rats treated by microgreen semimodified diet G6PT0: Normal rats Fed on standard diet, served as pesticide (cypermethrin CM) intoxicated control by ingested with1/10 of LD50 of the pesticide G7PT1: HFD/STZ intoxicated cypermethrin (CM) rats (diseased/intoxicated control) G8 PT2: HFD/STZ intoxicated cypermethrin ( CM)rats treated by soaked seeds diets G9 PT3: HFD/STZ intoxicated cypermethrin( CM) rats treated by etiolated sprouts diets Effect of fenugreek on carbohydrate and lipid metabolisms of rats treated with ………………… 369 Annals of Agric. Sci., Moshtohor, Vol. 57 (2) 2019 G10 PT4: HFD/STZ intoxicated cypermethrin (CM)rats treated by microgreen diets Blood samples collection and Analytical methods: Blood samples were collected from fasting rats(12h) of each group from the retero oribital plexus of veins according to Schermer (1967) after 28 days in clean and sterile and labeled centrifuge tubes. Separating serum immediately was done by centrifugation at 1500xg for 5 min. Blood glucose was determined enzymatic colorimetrically in the serum according to the method of Trinder (1969).The serum total cholesterol (TC), low density lipoprotein cholesterol (LDL-c), and high density lipoprotein cholesterol (HDL-c) and triglycerides (TG) were determined with an automatic analyzer using diagnostic kit for each according to was calculated by subdivision TG/5 according to Fiedewald et al., (1972) .The obtained data were statistically analyzed according to the method of Snedecor and Cochran (1980) and LSD (P<0.05) was used to compare the significant differences between mean of treatments.
Results and discussion
Concerning blood glucose levels measured before streptozotosin (STZ) injection (0 week) and at the end of the experiment (4 week that the experimental period) are illustrated in Table ( 2).The obtained results showed slight hyperglycemia for pesticide intoxicated group as comparing with to normal control during the studied period. Also, the achieved data showed body weight gain of normal and intoxicated experimental rats. From the obtained results found that pesticide ingestion significantly decreased the body weight with non-significant effect on body weight gain/100g intial body weight. Means in each column of each group followed by the same letter are not significant different at the 5% level. NS = not significant
The high fat diet (HFD) feeding with low STZ in Table ( 3) showed significant hyperglycemia with fenugreek microgreen(T4) at the end of experiment which amounted to 203.38 mg/dl. The other groups treatments .i.e. with fenugreek etiolated sprouts recorded insignificant inceases in blood glucose levels which ranged between 160.5 and 172.88mg/dl after fenugreek microgreen, treatments compared to normal control (148.63 mg/dl). However, the low dose of STZ (35/mg) slightly produced hyperglycemia as compared with normal control. Similar data was reported by Srinivasan et al., (2005) they found that the high fat diet feeding with low STZ showed increase in the weight gain per100g of intial body weight under the treatment of soaked seeds. The interaction between cypermethrin pesticide and HFD/ STZ induction showed significant hyperglycemia either for G9 (HFD/STZ/CM+etiolated sprout semi-modified diet and G10 ( HFD /STZ/CM treated by microgreen semi-modified diet) which those recorded 190.25 and235.5mg/dl respectively for glucose contents of serum, which were significant difference at the other treatment
The interaction between cypermethrin pesticide and HFD/STZ Table (4) also showed the same trend in the body weight gain. However, HFD/STZ without pesticide (G2) and with pesticide (G7) recorded the lowest body weight gain.
The decrease in the body weight gain of HFD/STZ, may be due to the rats catoblism of fats. However, HFD/STZ diabetic rats fed on fenugreek etiolated sprouts and microgreen semi-modified diet showed improvement in body weight gain which may be explained by increased insulin-like compounds and elevated consumption (Amer et al.,  2004, Taniguchi et al., 2007 and Tahany, 2015) . Mansor et al. (2013) reported that 30 mg/kg STZ dose induced weight loss especially the weight gain in the final weeks despite the continuation of the high fat diet, compared with the normal control. T1=High fat diet (HFD). T2=High fat diet (HFD) +Fenugreek soaked seeds (10%). T3=High fat diet (HFD)+Fenugreek etiolated sprout(10%). T4=High fat diet (HFD)+Fenugreek microgreen (10%).
The feeding of HFD produced rats with insulin resistance syndrome as characterized by the increased body weight (obesity), mild hyperglycemia and compensatory hyperinsullinemia together with reduced glucose disappearance rate a condition similar to prediabetic, insulin resistance states in humans (Reaven and HO, 1991 and Sirinvasan et  al., 2004) . HFD has been shown to induce insulin resistance by different mechanisms but considered mainly though glucose fatty acid cycle (Abdel -Rahim et al., 2009) . Briefly, the presence of high level of triglycerides due to excess fat intake could constitute as a source of increased fatty acid availability and oxidation. The preferential use of increased fatty acid for oxidation blunts the insulinmediated reduction of hepatic glucose output and reduces the glucose uptake or utilization in skeletal muscle leading to compensatory hyper-insulinemia, a common feature of insulin resistance (Belfiore and Iannello, 1998; Iwanishi and Kobayashi, 1993 and Rosholt and King, 1994) . The increased body weight found in HFD rats might be due to the consumption of a diet rich in energy in the form of saturated fats and its deposition in various body fat pads (Srinivasan et al., 2004) and decreased energy expenditure as compared to normal pelts diet-fed animal (Storlien et al., 1986) . Table ( 5) showed serum lipid profile TC, TG, LDL-c, HDL-c and vLDL-c of the experimental rats ingested with or without cypermethrin pesticide which compared with normal rats. From the obtained results, serum TC, TG, HDL-c and vLDL-c showed insignificant values under the ingestion of CM as compared with normal control while LDL-c was increased in CM ingested rats (10.97 mg/dl) compared to that of normal control (9.55 mg/dl). Concerning HFD/low STZ induction, data in Table ( 6) showed that HFD/STZ feeding diet without fenugreek significantly increased TC and LDL-c levels as compared with normal control .The other feeding treatments resulted insignificant effect on TG, HDL-c and vLDL-c. HFD/STZ fed on fenugreek soaked seeds diet (T3) decreased significantly TC (75.25 mg/dl) compared with HFD/STZ control (84.87 mg/dl) as well as HFD/STZ feeding with etiolated (T3) (91.5 mg/dl) or microgreen fenugreek (88.50 mg/dl). However, feeding HFD/DTZ with etiolated fenugreek sprouts (EFS T3) recoded significantly the higher TG (119 mg/dl ) , LDL-c (14.25mg/dl ) and vLDL-c ( 23.97 mg/dl ) levels compared with other treatment. The feeding with microgreen(T4) increased HDL-c (52.50 mg/dl) compared with standerd diet but feeding with boiled soaked seeds and etiolated sprouts recorded significantly the lower HDL-c levels compared with microgreen and normal control. Means in each column followed by the same letter are not significantly different at the 5% level NS = in significant
Regarding to the interaction between the CM pesticide and low dose STZ feeding with high fat diet treated by fenugreek semi-modified diets, data in Table (7) showed lower TC content for normal control than HDF/STZ control, while fenugreek etiolated sprouts and microgreen semi-modified diet ingested by CM pesticide recorded higher TC levels than that of normal control . However , CM pesticide interact with HFD and low dose STZ fed on etiolated fenugreek sprouts semi-modified diet decreased TG, LDL-c and vLDL-c levels compared with those of normal control.
The microgreen fenugreek semi-modified diet interacted with or without CM ingestion recorded higher HDL-c levels than the other treatments. The abnormal high concentration of serum lipids in fenugreek etiolated sprouts-semi-modified diet feeding for HFD/STZ rats may be due to mainly to an increase in the mobilization of free fatty acid from the peripheral fat depots, since insulin inhibits the hormone-sensitive lipase as reported by Pushparaj  et al., (2000) . Excess fatty acids in serum of diabetic rats are converted into phospholipids and cholesterol in the liver (Murray et al., 2012) . These two substances along with excess triglycerides formed at the same time in the liver may be discharged into the blood in the form of lipoproteins (Bopanna et al.,  1997) .
From the above methodical results, it can be concluded that soaked fenugreek seeds can use as antidiabetic, antiobesity and antitoxicity agents against the harmful of STZ/ HFD combined with cypermethrin induction. 
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